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RECEIVED 

CENTRAL FAX CENTER 

In the Claims : SEP 0 7 2006 

1. (Cuirently Amended) A semconductor device, comprising: 
a xvorkpiece; 

a first insulating layer formed over the workpiece; 

ai least one second insulating layer fonned over the first insulating layer; and 
at loaot one a plurality of metal-insulator-metal (MIM) capacitot^ formed in tte first 
insulating layer and the at least one second insulating layo", [[the]] at least one of the plurality of 
MEM capacitors comprising a first conductive layer, a dielectric layer disposed over the first 
conductive layer, and a second conductivelayer formed over the dielectric layer, and wherein the 
first conductive layer extends completely to a top surface of the at least one second insulating 
laye r, v^ecein the at least one second insulatin g laver comprises a recessed region between at 
least two adjacent MIM capacitors, the at least two adjacent MIM capacitors having too plates 
comnrised of the second conductive laver. wherein the second conductive laver within the 
recessed region electrically cou ples the too plates of the at least two adjacent MIM capacitors. 

2. (Cuirently Amended) The semiconductor device according to Claim 1, wherein the first 
conductive layer and the second conductive layer comprise a refractory metal, TiN, TaN, Ta, 
TaSiN, TiW, NiCr, MoN, Ru, Wti, WSi, Cu, Al, W, Ti, Ta, Co, N, Ni, Mo, other metals, 
combinations thereof or polysilicon, and wherein the MIM capacito rs are [[is]] formed in an 
interconnect layer of the semiconductor device. 
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3. (Original) The sraiiconductor device according to Claim 1, wherein the dielectric layer 
comprises Al, Si, O, N, Ti, Ta, Icad-zirconate^titanate (PZT), barium strontium titanatc (BST), 
Ta205, Al2p3, SiOa, or combinations thereof. 

4. (Currently Amended) The semiconductor device according to Claim 1, wherein the at 
least one second insulating layer comprises 2, 3, 4, 5^ or 6 or more insulating layers, wherein the 
MIM capacitors^ [[is]] fonned in the entire thicknesses of the second insulating layers. 

5. (Currently Amended) The semiconductor device according to Claim 4, wherein the 
workpiece comprises a plurality of elements formed therein, further comprising: 

at least one third insulating layer disposed between the woricpiece and the first instating 
layer; and 

at least one conductive region formed in eadi third insulating layer abutting the first 
conductive layer of [[flic]] at least one of the plurality of M IM capacitors, wherein each 
conductive region and the first coiaductive layer comprise a bottom plate of [[the]] at least one gf^ 
the plurality of MIM capacitoiSs and wherein the at least one conductive region makes electrical 
contact to an element in the workpiece. 

6. (Cuirent)y Amended) The semiconductor device according to Claim 5, wherein the at 
least one third insulating layer comprises a first metallization layer of the saniconductor device, 
wherein the first insulating layer comprises a first via layer of the semiconductor device, wherein 
the at least one second insulating layer comprises a second metallization layer of the 
semiconductor device, and wherein [[the]] at least one of the nluralitv of MIM capacitors is 
formed in the first via layer and the second insulating layer of the semiconductor device. 
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7. (Currently Amended) A semiconductor device, comprising: The agnaiconductOT devic e- 
according to ClftiiP - 5 ? 
a workpiece: 

a first insulating la ver formed over the woricpicce: 

at least one second insulating layer formed over the first insulating layer: and 

at least one metal-insulator-metal (MINI) capacitor formedin the first ins ulating laver and 
the at least one second insulating layer,_the at least one MEM capacitor comprising a first, 
conductive laver. a dielectric laver disposed over the first conductive lavCT. and a second 
conductive layer formed over the dielectric lav^, and wherein the first conductive laver extends 
completely to a ton surface of the at least one second insulating laver: 

wherein the at least one second insulating layer comprises 2. 3. 4. 5. or 6 or more_ 
insulatingJayers, wherein t he at least one MIM capacitor is fomied in the entire thicknesses of 
the second insulating layers: 

wherein the wotkpiece comprises a plurality of elements forme d therein, further 
comprising at least one third insulating laver disposed between the workpi ece and the first 
insulating laver and at least one conductive region formed in each third insulating laver abutting^ 
the first conductive laver of the at least one MIM capacitor, wherein each conductive region and 
the first conductive laver comprise a bottom plate of the at least one MIM capacitor and wherdn 
the at least one conductive region makes electrical contact to an element in the w oricniece: and 

wherein the at least one third insulating layer comprises a first metallization layer, at least 
one first via layer and at least one second metallization layer of the semiconductor device, 
wherein the first insulating layer comprises at least one second via layer of the semiconductor 
device, wherein the at least one second insulating layer comprises at least one third metallization 
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layer of the semiconductor device^ wherein the at least one MIM capacitor is formed in the at 
least one second via layer and the at least one third insulating layer of the sonioonductor device, 
and wherein a bottom plate of the at least one MIM capacitor comprises the first conductive layer 
aod the conductive regions m the third insulating layer. 

8. (Currently Amended) The semiconductor device according to Claim 1, wherein [[the]] at 
least one of the plurality of M IM capacitors comprises an array of memory devices, the array 
having a dimension of 2x1 or greater. 

9. (Original) Tlie semiconductor device according to Claim 1 , wherein the first conductive 
layer comprises a bottom electrode, the dielectric layer comprises a capacitor dielectric, and the 
second conductive layer comprises a top electrode, wherein the bottom electrode, top electrode, 
or both are formed by a chemical-mechanical polish (CMP) process. 

1 0. (Currently Amended) The sOTiiconductor device according to Claim 1 , wherdn the MIM 
capadtoi s are [ [is}] formed in a stand«alone memory device^ CTibedded memory device, non- 
voltage memory device, ferro-electro memory device, magneto-electro memory device, static 
random access memory (SRAM) device, dynamic random access memory (DRAM) device, 
digital device, RF device^ analog device, or mixed-mode device. 

1 1 . (Currently Amended) The semiconductor device according to Claim 1 , wherein the 
workpiece comprises a first region and a second region, wherein [[the]] at least one of_the_ 
pIuraUtvofM IM capacitors is formed over the first region, further comprising conductive 
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regions formed in the first insulating layer and the at least one second insulating layer over the 
second region of the workpiece. 

12. (Currently Amended) A semiconductor device, comprising: T he semiconductor dcvioe 
according to Claim 1 1 , 

a workpiece: 

a first insulating lavcr formed over the workpiece; 

at least one second insulating lavcr formed over the first insulating layen.and 
at least one metal-insulator-metal (MIM) capacitor formed in the first insulating layer and 
the at least one second insulating layer, the at least one MIM capacitor comprising a first 
conductive layer a dielectric layer disposed over the first conductive lavcr, and a second 
conductive laver formed over the dielectric layer, and ^^crcin the first conductive layer extends 
completely to a ton surface of the at least one second insulating layer: 

wherein the workpiece comprise_s_a_firs_t region and a second region, wherein the at least 
one MIM capacitor is formed over the first region, fiirthcr comprising conductive regions formed 
in the first insulating laver and the at least one second insulating laver over the second regjon of 
the workpiece: and 

wherein the first region comprises a DRAM region, wherein the second region comprises 
a logic region, and wherein the at least one MIM capacitor comprises a storage node of a DRAM 
memory cell in the DRAM region. 

13. (Currently Amended) A semiconductor device, comprising: Th e s e miconductor devic e 
QQOotding to Claim 1 1, 

a workpiece: 

TSM03^426 Page 6 of 16 

PAGE 9f19 * RCVD AT 917/2008 5:19:25 PM [Eastern Dayfight T^^^^ 



09/87/2086 16:15' 9727329218 



SLATER & MATSIL LLP 



PAGE 18/19 



a first insulating layer formed over the workotece: 

at least one second insulating laver formed over the first insulatinp lavcr: and 
at least one metal-insulator-metal (MIM) capa citor formed in the first insulating laver and 
the at least one second insulating lavcr. the at least one MIM capacitor comprising a first 
conductive lavsn a dielectric laver disposed over the first conductive laver. and a second 
conductive layer fornied over the dielectric laver, and wherein the first conductive laver extends 
completely to a top surface of the at least one second insul ating laver: 

wherein the workptec€_compri5es a first region and a second region, wherein the at least 
one MIM capacitor is formed over the first region, further comprising conductive regions formed 
in the first insulating laver and the second insulating laver over the second region of the 
workpiece: and 

wherein the first insulating layer comprises a via layer of the semiconductor device, 
wherein the second insulating layer comprises a metallization layer of the semiconductor device, 
and wherein the conductive regions in the second region comprise a dual damascene structure. 

14. (Cancelled) 

1 5. (Currently Amended) The semiconductor device according to Claim 1 , wherein the 
workpiece comprises a plurality of elements formed therein, further comprising a third insulating 
layer formed between the workpiece and the first insulating layer, fiirtfaer comprising at least one 
first conductive region disposed in the third insulating layer abutting the first conductive layer of 
the at least one of the plurality of M IM capacitor, wherein the at least one first conductive region 
and the first conductive layer comprise a bottom plate of [[the]] at least one of the plurality of 
MIM capacitors. 
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16. (Original) The semiconductor device according to Claim 15, wherein the at least one first 
conductive region comprises a conductive barrier layer and a conductive material disposed over 
the conductive barrier layer. 

1 7. (Currently Amended) The semiconductor device according to Claim 1 5* wherein the at 
least one first conductive region electrically couples [[the]] at least one of the plurality of M IM 
capacitois to an element in the worlqpiece. 

1 8. (Currently Amended) The semiconductor device according to Claim 1 5, wherein the sL 
least one fi rst conductive region and the third insulating layer comprise a first metallization layer 
of the semiconductor device, wherein the first msulating layer comprises a first via layer of the 
semiconductor device, wherein the second insulating layer comprises a second metallization 
layer of the semiconductor device, and whorein [[the]] at least one cf the plurality: of MIM 
capacitors is formed in the first via layer and the second metallization layer of the semiconductor 
device. 

19. (Currently Amended) A semiconductor device, comprising: T ho aemioonduotor dovio e 
according to CI aim - 15^ 

a workniece: 

a first insulating layer formed over the workniece: 

at least one second insulating layer formed over the first insulating layer; and 
at least one metal^su lator-metal nvinvn capacitor formed in the first insulating laver and 
the at least one second ins ulating layer, the at least one MIM capacitor comprising a first 
conduaivc layer, a dielectric layer disposed over th e first cond uctive laver. a nd a second 
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conductive layer fomxed over the dielectric laver, and wherein the first conductive layer extends 
comnl etelv to a too gurfaoe of the at least one second insulating layer: 

wherein the workniece comprises a plurality of elements fomied_th erein. further 
comprising a third insulati ng laver formed betwem the woricpieoe and the first insulating layer, 
further comprising at least one first conductive region disposed in the thir d insulating layer 
abutting the first conductive laver of the at least one MIM capacitor, wherein the at least one first 
conductive region and the first conductive laver comprise a bottom plate of the at least one MIM. 
canaciton and 

fiuther comprising at least one fourth insulating layer disposed between the first 
insulating layer and the third insulating layer, and a second conductive region formed in each at 
least one fourth insulating layer betweCT the first conductive region and the at least one MIM 
capacitor, wherein the second conductive region electrically couples the at least one MIM 
capacitor to the first conductive region. 

20. (Currently Amended) The semiconductor device according to Claim 1 9, wherein the 
third insulating layer and the at least one^ first conductive ro^on comprise a first metallization 
layer of the semiconductor device, wherein the at least one fourth insulating layer and the second 
conductive region comprise a first via layer and a second metallization laj^ of the 
semiconductor device, wherein the first insulating layer comprises a second via layer of the 
semiconductor device^ wherein the second insulating layer comprises a third metallization layer 
of the semiconductor device, and wherein the at least one MIM capacitor is fornied in the second 
via layer and the third metallization layer of the semiconductor device. 
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21 . (Currently Amended) The scmicotiductor device according to Claim 1 , wherein the 
sMond conductive layer of the plurality of M IM capacitors comprises a conductive barrier layer 
and a conductive material disposed over the conductive barrier layer. 

22. (CuTTOTtly Amended) A semiconductor device, comprising: 
a wofkpiece; 

a first insulating layer formed over the workpiece; 

a second insiilating layer fonned over the first insulating layer; 

at least one third insulating layer formed over the second insulating layer; and 

at loaot one a pluraUtv of mctal-insulator-metal (MIM) capacitors formed in the at least 
one thinJ insulating layer, the second insulating layer, and the first insulating layer, [[the]] at least 
one of the nluralitv of M IM capacitors comprising a first conductive layer, a dielectric layer 
disposed over the first conductive layer, and a second conductive layer fonned over the dielectric 
lave r, wherein the at least one third insulating laver comprises a recesse d region between ai least 
two adjacent MIM capacitors^ the at least two adjacent MIM capacitors having ton plat^^ 
comprised of the second conductive laver, wherein the second condu ctive layer within the 
recessed region electrically couples the top nlates of the at least two adjacent M IM capacitors, 

23. (Cunrently Amended) The semiconductor device according to Claim 22, wherein flie first 
insulatiD^ layer comprises a first via layer of the semiconductor device, wh^ein the second 
insulating layer comprises a first metallization layer of the semiconductor device, whcrdn the at 
least one third insulating layer comprises at least one second via layer and at least one second 
metallization ]syer of the semiconductor device, wherein [[the]] at least one of the plurality , of 
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MIM capadtois extends through the entire ihickne5;$es of the first via layer, the first metallization 
layer, the at )ea$t one second via layer, and the at least one second metallization layer. 

24. (Currently Amended) The senjiconductor device according to Claim 22, wherrin the 
workpiecc comprises a plurality of elements formed therein, fiirther comprising: 

at least one fourtih insulating layer disposed between the wodcpiece and the first insulating 
layer, and 

at least one conductive region fonned in each fourth insulating layer between the first 
conductive layer of [[the]] at least one of the plurality of M IM capacitors and an element in the 
workpiece, wherein each conductive region and the first conductive layer comprise a bottom 
plate of [[the]] at least one of the plurality of M IM capacitoig. 

25. (Cuirently Amended) The semiconductor device according to Claim 24^ wherein the at 
least one fourth insulating layer comprises a first metallization layer of die semiconductor device^ 
wherein the first insulating layer comprises a first via layer of the senodconductor device, wherein 
the second insulating layer comprises a second m^Hzation layer of the semiconductor device^ 
wherein the at least one third insulating layer comprises at least one second via layer and at least 
one third metallization layer of the semiconductor device, and wherein [[the]] al least one of the 
plurality of MIM capacitors extends through the entire thicknesses of the first via layer, the 
second metallization layer, the at least one second via layer, and the at least one second 
metaUizalion layer. 

26. (Cancelled) 
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27. (Cutreaatly Amended) A semiconductor device, ccmprismg: 
a woxl^iece; 

at least one first insulating layer fonned over the workpiece; and 
a plurality of metal-insulator-metal (MIM) capacitors formed in the at least one first 
insulating layer, the plurality of MIM c£9}acitor5 comprising a first conductive layer, a dielectric 
lay^ disposed over the first conductive layer, and a second conductive layer fonned over the 
dielectric lay^, the second conductive layer comprising a top plate of ±e plurality of MIM 
capacitors, wherejjx a top of the at least one first insulating layer comprises a recessed region 
between at least two adjacent MIM cs^adtors, and wherein the second conductive layer fills the 
recessed region of the top of the a t least one first insulating layer, electrically coupling together 
the top plates of the at least two adjacent MIM capacitors. 

28. (Original) The semiconductor device according to Qaim 27, wherein the at least one first 
insulating lay^ comprises at least two insulating layers, wherein one first insulating layer 
comprises a via layer of the semiconductor device, and who^ another first insulating layer 
comprises an interconnect layer formed over the via layer. 

29. (Currently Amended) The semiconductor device according to Claim 27, wherean the 
worlqnece comprises a plurality of elcmoits formed therein, fixrtiier comprising at least one 
second insulating layer formed between the workpiece and the first insulating layer, fiuther 
comprising a conductive r^on fonned in each at least one second insulating layer, the 
conductive regions electrically coupling the first conductive layer of the MIM capacitois to an 
element in the workpiece, wherein the conductive regions and the first conductive layer comprise 
a bottom plate of [[the]] at least one MIM capacitor. 
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30, (Original) The semiconductor device according to Claim 29, wherein the at least one first 
insulating layer comprises at least two insulating layers, wherein &e conductive region and the at 
least one &ifd first i nsulating layer comprise at least one first metallization layer of the 
semiconductor device, wherein one first insulating layer comprises a first via layer formed over 
the at least one first metallization layer, and wherein another first insulating layer comprises a 
second metallization layer formed over the first via layer. 

31-44. Cancelled 



Page 13 of 16 



TSM03-0426 



PAGE16f19'RCVDAT9/7120D65:19;25PM[EastemDaylightTim^^ 



